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NDM3 0*>6flSDM.l I ^MKflttttfmSti (8 1 
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(CDS), 9»$1tt»tt>*tl/ (CM) , 

9is*M*y % l l (DM), l 2— K^-f 

* lS-F^-l^-drlBIHB (DDC) . 14- 
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14, 1995 

Title of the invention: Disk controller 
Japanese Patent Application «o. 6-^055 
Japanese Patent Application date: May 10, 

Applicant: Hitachi Ltd. Yos hihisa 
inventors: Tsunetaka Koatachxya, Hitoslu. Tsuno 

Karoo 

te example of • -f* controller lteMlt « « £ «^ « 

„ J"^ L .e- ^ i-j-- = 

channel data control Circuits (CDC) 5 and 

circuits (««) « H -" T" f rta t r ansi r bet„ e enCPU S 

data control circuit, (CDC, 5 conduct ^"^f"^ control 

-. r. a mfr 1 whereas the anve utn-a 
a nd cache memory 10 J*c l. £ thecache^ory 
circuits (DDC) 13 conduct data transfer d 

10 and drives 12- The cues 9 ^^^^^l 

connected to co^on bus (DBS) 7 f or Mhichcontrol 
intheDKCliscontrolledbymicroprocessor, («P) 

the CDC* 5 and DDCs 13. The MPs 6 are each coupled 
Knq (CBS) 8 for control signals. 

11 J d-cribed above, the MPs 6 in the DKC 1 are , each 
confined to have a multi-processor constitution, where- the 

"uses. cachememory !0. drives 12 or the li*e t«r thereby * 

smooth data tranter. Thus, in orde* for the MPs 6 to operate 

in concert with one another, control information *» <*• 

i„f ormationmemory (CM) 9 in the DKC 1 1... to bo repeated ly referred 

to and updated via the CBS 8 . In a conventional DKC 1 control 

information is all Gathered in the cms and as a 



unit - 



[Problems t« be solved by the invention] 

Since the MPs 6 operate in concert in the conventual 
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0KC , the CM . needs to be accessed 7; r; - -- B 
.« sing«« input/output processing. J here£ °^ per£oIM „cc 
of the MPs 6 in the DKC 1 increases, or processing p 
or the »Ps 6 improves, access bottleneck arises between the CBS 
8 and the CM 9. 

distribution memory (DM) 11 to distrio 
in the CM 9- 

«h«n each MP 6 Is provided „tth « 11 to distribute 
J " h= ' « 9 . if control information that MP 6 requires is 
"the OM » the or, no longer needs to be accessed, -hereby 
in the uh a, overcome, 
access bottleneck between the CBS 8 and 

[Embodiment] 

(Embodiment 1) t will b« described 

An embodiment of the present invenLxon wiU » 

Fin l describes a configuration of 
wjf.h reference to Fig. 1- Fig. 1 descnoes 

. ^ riKC 1 As is illustrated in Fig. l, tn * 

z rrcit::: .■lu^ i ~ — : - 

to the cache memory 10 and control matron memory ». The 
Zr , m «i sts of e date transfer system for conducting data 
transfer be tween the CPOS and drives 12 and , control system 
Tor managing the data tr.nsfer. - the clusters 0 and 1 have 
exactly the same configuration, only the cluster 0 -ill be 

described below. . 

First, the data transfer system in the DKC 1 will be 
described. First, it will be explained ho. data i. 
between the CPUs and the DKC 1. The CPUs are 
DK C 1 via the channel buses 3, which are coupled to the .carnal 
.witch rA rcuit 4 in the DKC 1 . Since the maximum number of channel 
buses 3 that can operate simultaneously in the DKC 1 is tour, 
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th. channel switch circuit 4 select* up to four fro. ore than 
f our channel buses 3. The channel switch circuits 
respectively coupled to four channel data control circus (CDC) 
T T hc CDc/s coupled to the data co^on bus (OB,) 7, which 
is coupled to the cache memory 10- 

Data transited from the CPU, goes through the DBS 7 to 
be stored in the cache memory 10 under control of the CDCs 5. 
Thus, the CDCs 5 are circuit, for controlling data transfer 

between the CPUs and the DKC 1. fce data b «,.„ e en 

Next, it will be explained how to tianstcr a 
the DKC 1 and the drives 12 . Not only the CDCs 5 and cache memory 
10 but also two drive data control circuits (Dix;) 13 coupled 
I M DBS 7 . Data transferred from the drives 12 passes through 
the DBS 1 to be stored in the cache memory 10 under contt»iof 
Ch. DDCo 13. rarth«r, when data is stored in the drive 12 from 
£ each, memory 10, the data is first read out of the cache 
me mory 10 to pa** throu gh the DBS 7 and get transferred to the 
drive 12 under control of the DDCs 13. Thus, the DDCs 1 I are 
Circuits for controlling d.ua « the CPUs and the 

drives 12. As is described above, in the DKC 1, the CDCs 5 and 

DDCs 13 conduct data transfer between the CPUs, cache memory 

10 and the drives 12. 

Next, a control system for controlling the aforementioned 
data transfer will be described, in each cluster in the UKC 
1, 3i x microprocessors (MP) 6 are coupled to the common bus (CBS) 
8 for control signals via distribution memory (DM) 11. Further, 
the control information memory (CM) 9 is coupled to the CBS 8. 
The MPs 6 are classified into two types .i.e., MPCs for controlling 
the CDCs 5 and MPDs fox controlling the DDCs 13. 

The MPCs are each assigned to control the specific CDCs 
5 More specifically, the MPCs refer to control information 
and instruct the CDCs 5 on the basis of the result of the reference 
to conduct data transfer between the CPUs and the cache memory 
10. 

More specifically, as is described in Fig. 2, when the 
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CPU issues a data write request to the DKC 1 , the MPC the. L received 
the request refers to the control information (15) to see whether 
or not data transfer to the cache memory 10 is possible. At 
this time, the MP1 checks (16) whether the control information 
is stored in the DM 11. If it transpires that the control 
information is stored in the DM11 u£ the MPC (hit) , the control 
information in the DM 11 is referred to (21) . 
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